Infection with hepatitis C virus (HCV) is a major cause of chronic liver disease. On the other hand, Nosocomial transmission of HCV is a concern in haemodialysis (HD) units worldwide. In these patients, blood transfusions and long term dialysis are risk factors for transmission of HCV. Diagnosis of HCV infection is currently based on the detection of anti HCV antibodies by ELISA, and is confirmed by HCV RNA. The aim of the present study was to identify and detect the circulating non structural protein by using ELISA ,SDS-PAGE and Western blot techniques and to evaluate the usefulness of the detection of HCV antigen using ELISA for therapeutic follow-up (at 0 times, 12, 24 and 48 weeks) in selected 10 positive HCV-RNA patients at 0 times . Serum samples of 75 chronic hepatitis C (CHC) patients, serum samples of 75 haemodialysis patients and 25 healthy individual's sera as a negative control were included in this study. HCV antigen was detected in these samples using ELISA and Western blotting techniques. Western blot analysis showing a single immune reactive band in serum of CHC and haemodialysis patients infected with HCV at 27-KDa. ELISA technique was applied to detect the 27-KDa antigen. The cutoff level of ELISA above or below which the tested sera were considered positive or negative was calculated and was found to be 0.28 Based on this cut off the HCV antigen was detected in 80 % of CHC patients and in 36 % of haemodialysis patients. While, it was found that all healthy individuals used as a control were 100 % negative for HCV antigen. Furthermore, detection of HCV-RNA using nested PCR and HCV-NS4 antigen using ELISA for pretherapeutic and therapeutic (combined interferon (IFN) and ribavirin therapy) at 0 time, 12, 24 and 48 weeks in 10 HCV-infected persons undergoing treatment was studied. The detection of HCV-NS4 antigen for these 10 positive HCV-RNA samples at (12 weeks and 24 weeks) showed that (60 %) were responsive for treatment and it was found that (40 %) did not respond.
INTRODUCTION:
The global public health impact of chronic HCV infection and consequent liver disease continues to grow in numbers. It has been estimated that there are over 170 million carriers of HCV worldwide with increasing incidence of new infections (Dennis et al., 2005). HCV is a major health problem in Egypt (Ray et al., 2000). It has the largest epidemic of hepatitis C virus in the world. The recently demographic health survey (EDHS) said that about 14.7 % of 78 million is infected and about 10 % of them still infectious to other people. The issue of treatment for those that develop HCV related liver disease is essentially medical care crisis for the country (www.Hawaii.com). On the other hand, HCV is a significant problem in the management of haemodialysis patients. A high prevalence of 324 HCV infection in haemodialysis patients in addition to the risk factors such as the number of blood transfusions or duration on haemodialysis have been identified (Hinrichsen et al., 2002). HCV is a prevalent infectious disease generally contracted via blood and blood products infected with HCV (Jimenez et al., 2009). The risk for HCV infection is dramatically increased during transfusion. Most of patients will progress to chronic hepatitis and some will even develop cirrhosis and hepatocellular carcinoma (Fung et al., 2009).
Due to the lack of efficient prevention, such as theraby and vaccines, an accurate early diagnosis is essential for the preventing transmission of the disease (Xie et al., 2007). Routine anti HCV antibody detection is not applicable to confirm viral infection in the early phase of HCV infection before anti -HCV antibody has been produced (Re et al., 2005). In addition, the HCV-RNA assay is difficult and lacks reproducibility. The high cost of nucleic acid amplification testing (NAT) seemed to preclude its use in developing countries such as Egypt . Although HCV-RNA detection is the only systems for pre-therapeutic and therapeutic (combined interferon (IFN) and ribavirin therapy) follow-up of HCV-infected persons undergoing treatment. Since RNA detection has many disadvantages such as labor, intensive and very expensive, so many laboratories have sought to replace HCV-RNA detection by other HCV markers. So our aim from this study is to employ cheap techniques which offer an alternative to NAT. Such techniques like ELISA, SDS-PAGE and Western blot assays which can be applied to detect the circulating HCV non structural protein in the tested sera and to evaluate the usefulness of the detection of HCV antigen using ELISA for therapeutic follow-up (at 0 times, 12, 24 and 48 weeks) in selected 10 positive HCV-RNA patients at 0 times.
MATERIALS AND METHODS:

Samples collection:
One hundred seventy five serum samples were collected from Cairo University Hospitals, Cairo, Egypt. They were classified into three groups: Group (I): Serum samples of 25 healthy individuals were used as negative control, they included 19 males and 6 females; aged from 22 to 63 years (mean age of 42.5 years). They were negative for anti-HCV antibodies and they had normal liver and kidney functions tests. Group (II): Serum samples were collected from 75 haemodialysis patients. They included 51 males and 24 females; aged from 24 to 68 years (mean age of 46 years). Information on the age of patients, duration of haemodialysis, number of blood transfusions and renal diagnosis was obtained from patient records and interviews. Group (III): Serum samples were collected from 75 chronic hepatitis C patients (CHC). They included 56 males and 19 females; aged from 25 to 59 years (mean age of 42 years). They were positive for anti-HCV antibodies testing. Serum were separated from blood samples and stored at -20°C. An informed consent was obtained from all individuals participating in the present study, and they were fully informed concerning the nature of the disease and the diagnostic procedures involved.
Protein content determination:
Protein content of the antigenic solutions was measured colorimetrically using the method of (Lowry et al., 1951). The antigenic solutions (20 l) were added separately per 100 l of working solution and serial concentrations of bovine serum albumin (BSA) standard protein was tested in parallel. Samples were mixed well using a vortex mixer and allowed to stand at room temperature for 10 min. Aliquots of 10 l of 1N Folin and Ciocalteu's reagent were added to each tube then the contents were mixed well using the 325 vortex and allowed to stand at room temperature for 30 minutes. A blue color was developed and the absorbance value was read at 490 nm using ELISA reader.
Sodium dodecyl sulphate-polyacrylamide gel electrophoresis (SDS-PAGE):
Serum samples at 25µg/lane were separated by SDS-PAGE according to the method of Laemmli (Laemmli, 1970). The solution of proteins (antigens) to be analyzed is first mixed with SDS, an anionic detergent which denatures secondary and non disulfide linked tertiary structures, and applies a negative charge to each antigen in proportion to its mass. Serum samples from haemodialysis either infected with HCV or not, chronic hepatitis C patients and healthy individuals were analyzed by 12 % one-dimensional SDS-PAGE under reducing conditions. A mixture of reference proteins (Sigma Chemical Co., St. Louis, MO, USA) was run in parallel which includes Myosin (215.0 kDa), phosphorylase B, (120.0 kDa), Bovine serum albumin (84.0 kDa), Ovalbumin (60.0 kDa), carbonic anhydrase (39.2 kDa), trypsin inhibitor (28.0 kDa), and lysozyme (18.3 kDa). Then gel was stained with Coomassie blue. The Coomassie blue stained separated polypeptides have a wide range of molecular weights ranged from 215 KDa to 18.3 KDa.
Immunobloting technique (Western blot):
Serum samples separated by SDS-PAGE were transferred from the polyacrylamide gel to nitrocellulose (NC) sheet according to the method of Towbin (Towbin et al., 1979). NC filter was blocked in blocking buffer and was then rinsed in TBS and incubated with anti HCV-NS4 mono-specific antibody with constant shaking overnight then washed in TBS three times, 10min each. The NC filter was incubated with goat anti-rabbit IgG alkaline phosphatase conjugate, for 2 hours with dilution of 1: 500 followed by washing in TBS as mentioned before. The target antigen for anti HCV-NS4 mono-specific antibody was visualized by incubating the NC filter in substrate solution (BCIP/NBT) system. Then the reaction was stopped by distilled water.
Detection of HCV antigen using ELISA:
According to Attallah et al., (2008) Diluted serum sample (1:250), in coating buffer (pH 9.6), was tested (50 µl per well) for HCV antigen. In brief, coated ELISA plate was sealed with an acetate plate sealer and incubated overnight at 2-8 ºC. After blocking of free binding sites, specific anti-HCV NS4 antibody in PBS-T20 was added (50 µl per well) and incubated at 37 ºC for 2 h. After washing, 50 µl/ well of anti-rabbit IgG alkaline phosphatase conjugate diluted in 0.2% (w/v) BSA in PBS-T20, was added and incubated at 37 °C for 1 hr. The amount of coupled conjugate was determined by incubation with p-nitrophenyl phosphate substrate for 30 min at 37 °C. The reaction stopped and absorbance was read at 490 nm using ELISA reader (Ó960 Metretech, Germany).
Qualitative polymerase chain reaction (PCR) for detection of hepatitis C virus in serum samples:
The extraction of HCV-RNA carried out using simple, rapid and reliable protocol for the small-scale purification of DNA and RNA from human serum according to Boom et al., (1990). Nested PCR was carried out using one primer set from 5-UTR.Then analysis of the amplified PCR products by using agarose gel electrophoresis and DNA marker. Agarose gel electrophoresis of DNA was performed according to Sambrook et al., (1989). Then the gel was immersed in water containing ethidium bromide (10mg/ml) for 30 minutes at room temperature. Excess of ethidium bromide was removed by washing the gel in 1X TAE for 30 minutes. Gel were examined by UV light on a UV transilluminator (FBTIV 816-326 transilluminator), and photographed using a Polaroid camera (Fisher Biotech Electrophoresis Systems Photo-Documentation Hood FB-PDH 1414) with Polaroid 667 film.
Statistical Analysis:
All statistical analyses were done by a statistical software package (SPSS 15.0 for Microsoft Windows, SPSS Inc.). Descriptive results were expressed as mean ± SD and range or number (percentage) of patients with a condition. Differences in continuous variables were assessed using student t-test or ANOVA and X2 test for categorical variables. All tests were two-tailed and statistical significance assessed at the 0.05 level.
RESULTS
Protein content determination:
A standard calibration curve was plotted using serial concentration of the standard BSA protein. The unknown concentrations of the antigenic solutions were determined from the curve, (fig. 1 ). The resolved bands were identified in serum samples after staining the gel by Coomassie brilliant blue R-250 dye (Fig.2) . 
BSA
Immunoblotting of HCV antigen (HCV-NS4) in serum samples by polycolonal antibody:
The results in Fig (3) show that an intense sharp band was shown in samples from haemodialysis patients infected with HCV as well as chronic hepatitis C patients at 27 KDa. Results also show no reaction was detected in serum samples from healthy individuals and from haemodialysis patients non-infected with HCV. 
Detection of HCV antigen in serum using ELISA:
The expression of HCV antigen in serum samples was detected by using the ELISA technique. The cut-off level of ELISA above or below which the tested sample is considered positive or negative was calculated as the mean ELISA optical densities from 16 individuals non-infected with HCV ± 3 standard deviation. In addition we used serum samples from 8 chronic hepatitis C patients and serum samples from 8 haemodialysis patients infected with HCV as positive control. The cut-off level was set at 0.28 (Fig. 4) .
Fig.(4):
Cut-off level of HCV antigen in sera of haemodialysis and chronic hepatitis C patients using ELISA
Detection rate of HCV antigen (HCV-NS4) in sera of chronic hepatitis C and haemodialysis patients using ELISA:
An interesting result was shown in Fig.(5) where the HCV antigen was detected in 80 % of chronic hepatitis C patients. The remaining 20 % were negative for HCV antigen using ELISA technique. The detection rate of HCV antigen was very obvious in chronic hepatitis C patients (80%) comparing with those of healthy individuals. Also The results revealed that the detection rate of HCV antigen in 75 haemodialysis patients was shown to be 36 % .Whereas 64 % were negative for HCV antigen using ELISA technique. Furthermore, it was found that all healthy individuals used, in this study, as a control were 100 % negative for HCV antigen. Moreover; there was a statistical significant difference in the distribution of HCV-NS4 antigen between the three groups (X 2 = 74.00, P < 0.0001).
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Fig. (5):
Detection rate of HCV-NS4 antigen in sera of CHC and haemodialysis patients in comparison with healthy individuals using ELISA.
Detection of HCV-RNA in chronic hepatitis C patients using nested PCR
The nested polymerase chain reaction (PCR) using amplification of reversibly transcribed RNA is considered the gold standard for the detection of the viral nucleic acid in serum and tissue samples and is thought to indicate active infection with the HCV. The nested PCR was performed to detect the HCV-RNA in serum samples. First, the viral RNA in serum was extracted and then, nested PCR was carried out using one primer set from 5-UTR which includes external primers: [Sense (5′CCA TGG CGT TAG TAT GAG TG 3′) and Antisense (5′ TGC TCA TGG TGC ACG GTC TA 3′)] and internal primers: [Sense (5′ AGA GCC ATA GTG GTC TGC GG 3′) and Antisense (5′ CTT TCG CGA CCC AAC ACT AC 3′)]. The size of the amplified PCR products was determined using agarose gel electrophoresis and DNA marker. The positive HCV-RNA cases showing sharp band at 150 bp (Fig.6) . 
Relation between level of HCV antigen and treatment in chronic hepatitis C patients:
Detection of HCV-RNA using nested PCR and HCV-NS4 antigen using ELISA for pre-therapeutic (0 time) and post therapeutic (combined interferon (IFN) and ribavirin therapy) at 12, 24 and 48 weeks for 10 HCV-infected persons undergoing treatment were summarized in table (1). The detection of HCV-NS4 antigen for these 10 positive HCV-RNA samples at 12 weeks and 24 weeks showed that (60 %) were responsive for treatment and it was found that (40 %) did not respond. (Fig. 7) . Table (1): Detection of HCV-RNA using nested PCR and HCV antigen using ELISA for pre-therapeutic and therapeutic (combined interferon (IFN) and ribavirin therapy) at 0 time, 12, 24 and 48 weeks in HCV-infected persons undergoing treatment. ., 2002) . Recently, a highly sensitive and specific antibody to a recombinant HCV-NS4 antigen was generated for simple and rapid detection of the target serum antigen using a newly developed dot-ELISA (Attallah et al., 2003) . In the present study, the circulating non structural protein (NS4) was identified in sera from haemodialysis patients infected with HCV as well as chronic hepatitis C patients at 27 KDa which is similar to the HCV NS4B protein molecular weight (Konan et al., 2003) . The expression profile of HeLa cells which are stably transfected by HCV non-structural protein 4B was identified by using a specific monocolonal antibody in immunoblot technique at a molecular weight of 27-KDa (Zheng et al., 2005) . Similarly Maillard et al., (2001) had used two monocolonal anti HCV antibodies :the anti-core VT MAb was from Valbiotech (Paris, France; immunogen not communicated) .The bound antigen was detected with the horseradish peroxidase (HRPO)-conjugated MAb ACAP27, with orthophenylenediamine as the substrate. A 492 was determined with a Titertek Multiscan ELISA plate reader. They also generate MAb 1/1 by immunization of mice with nonenveloped nucleocapsids isolated from plasma of asymptomatic HCV carriers. This antibody was recognized amino acid sequence (aa 45 to 68) of the core protein. Furthermore Ndiémé et al., (2011) were used unique monoclonal antibody (mAb) D32.10 which recognizes three highly conserved segments in E1 (aa297-306) and E2 (aa480-494 and aa613-621) envelope glycoproteins. By western blot analysis they found that the mAb D32. 10 recognizes E1E2 envelope complexes expressed in the cell cytoplasm and on the surface of HCV RNA-containing particles released from shortterm cultures of in vivo infected hepatocytes. Recently, El-Shahat et al., (2011) identified HCV antigen in sera from hepatocellular carcinoma (HCC) patients infected with HCV at 27-KDa molecular weight which contains several epitopes of both linear and conformationdependent nature. Also Mosa et al., (2010) used Western blot analysis showing a single immunoreactive band in cord, CSF, urine and serum of HCV infected patients at 27-KDa. In the present study, an indirect ELISA technique was used for the detection of the circulating nonstructural protein (antigen) in chronic hepatitis C and haemodialysis sera of Egyptian patients. 80 % (60/75) of chronic hepatitis C patients were positive for the target 27-KDa HCV antigen using ELISA. The remaining 20 % (15/75) were negative for HCV antigen using the same technique. The detection rate of HCV antigen was very obvious in chronic hepatitis C patients (80%) comparing with those of healthy individuals. Also, the results
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